Generation of reactive oxygen and antioxidant species by hydrodynamically stressed suspensions of Morinda citrifolia.
The generation of reactive oxygen species (ROS) by plant cell suspension cultures, in response to the imposition of both biotic and abiotic stress, is well-documented. This study investigated the generation of hydrogen peroxide by hydrodynamically stressed cultures of Morinda citrifolia, over a 5-h period post-stress imposition. Suspensions were exposed to repeated passages through a syringe, under laminar flow conditions, corresponding to cumulative energy dissipation levels of approximately 3-6 J kg-1. Extracellular hydrogen peroxide was detected using a luminol-based chemiluminescence assay. The addition of exogenous hydrogen peroxide facilitated the detection of low levels of hydrogen peroxide in the presence of antioxidants. Immediately after shear exposure, there was evidence of significant antioxidative capacity in the sheared cell cultures, which potentially masked any oxidative burst (OB), but which decreased over the following 40 min. This antioxidative capacity was determined to derive from the shearing process. Trials in which ground cellular debris was added to control suspensions suggested that some of the antioxidative capacity observed in stressed suspensions was directly associated with debris generated by the shearing process. Using UV-vis spectrophotometry and HPLC, stress-related increases in the levels of phenolic compounds were detected in suspension filtrates. Under the stress conditions investigated, maximum hydrogen peroxide levels of 11.5 muM were observed, 5 h after shear exposure. This study emphasizes the importance of considering both oxidative and antioxidative capacities as part of a holistic approach to the determination of the OB in hydrodynamically stressed plant cell suspension cultures.